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1. LL2^Ji7U-^;V^W (mAb) cOg^plS (VK) ««c<DT^yS& 

2. LL2 mAb(7)fi^pI^ (VH) ^^COT ^ / S^E^iJ^r^- Kl-^ DN 

3. hLL2 VK K^^:/coT^: /®?sa?ysr=i-K-r5DNAga?ij^^t?. 

4. hLL2 VH K7<>r:/tOT^ yg^g2JiJ^=i- Kf^DNAffiJUSr^tp, 

5 . 1 4 (D\^^^M^ 1 otc|B«(Z).i^ y >^ ^ u;*-^ K»c J: t) K$ 

6. T$/Kga?ij {mm%m^2(oim2A^Ao) 

KSSQSVLYSANHKNYLA 

Sr^tf. LL2 mAb(OVK««cOffitttt*S«*El (CDR 1 ) i^K^Ky 

7 . T 5 / Ksa^a (e?«g«j#^ 2 o^s 5 6-62) 

WASTRES 

^^tj^. LL2 mAb(^VK^*S(^5^ilCDR2 2Ky'-<:/^Ko 
8.7^/ (ga?iJ!aS«J#-^ 2 COJ^S 9 5 ~ 1 0 3 ) 

HQYLSSWTF 

Sr^ti^. LL2 mAb(7:)VK^^(05J'giCDR3:ify-<y5^Ko 

9 . T ^ y Kia^ij (ia?ij»J8ij#-^ 4 <dss 31-35) 

SYWLH 

Sr^ti'. LL2 mAb(7)VH^«(0^>«CDR2 2Ky^7'f-Ko 



10. T$/Kffi?iJ (E?iJSft)3iJ#-^4COaS5 0-'6 6) 

YINPRNDYTEYNQNFKD 
Sr^tf. LL2 mAbOVHM*E<^5^l«CDR2 5Ky-<7'5^Ko 
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« 



11. T^ySSE^iJ (E?iJiasiJ#-^4roi^S9 9~1 0 5) 

RDITTFY 

^-^tr, LL2 mAbWVH^iiW^J-fSlCDRS^y-^T'f-K, 

1 2 . VKpBRT'?;^ 5 KiCjf A^Jxfcfg^fl 1 {C|2ifeO;K y 5? ^ U:^-?^ K. 
1 3 . VHpBST'y;^ 5 KiCif A$tlfcit*JS 2 (cE^W^y 5? Uxf-f- K„ 
14. ^ I g yn^-t?-*} ioti/^r-^j-yw-^y^ KE^JSr^tf, 1 

« 1 * fell 3 {cEifeO'i* y 5? K. 

1 6. LL2pKlgtl^tfn5ntlLli5im'<^;5'-t-ia*)i*iX. M^'<^'^-AS 
^hiZl B T'D^-i?-, i-'^^h/l/^T'f- KDN ABHJIJ, t h I g G 1 ^^^^ 

©y/AE^J. I g3i:/y>viJ— *5j;U!-7-:*-ag^$r^tp, i»*92*:ttt 

1 7. t h K^'^mmisiixfii h I gG is^^«(ca^$nfci**«i*yt 

«2»mLL2 mAh<DU^)aXUfM^i-^t^. iS*«3 *fcJ14 CD c L L 2 
m A b o 

18. hLL2 mAb;i!i^mLL 2^^(^BjMB3niKBjaji3j:ti:^ib.J^iiilia^ 

^tva^Six/c^i AEl*3j;t;fi5i BElrot h v K^«ci3 J; t hVHU^ro^ 



A 17 - K?IJ 1:: •tiX'^ixaife $ iXfcfS*^ 6 1 0 ©V >-f jX**© m L L 2 
Ab. 

2 0. ilE^»fffit**dS^?i*^tf^tS:#m<!:i-5. i«*3fil gtcia^Oig 
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* 



, Sii«±ff^-C#5^ft-CP-g-$ixy5:IS*]l2 Olct2*feOig^i*<^^»r±«^^i 

2 5. T 5 / mSM (Ba^WBiJS-^W^SS 2 4 ~ 4 0 ) 

KSSQSVLYSANHKNYLA 

Sr-^tf. ^m^tltz. LL2 mAbOVK^«c®ffiffitt*;£®liei (CDRl 

) dfy^^y^^Ki, 

T $ / ^ga^ij (Ba3?ijasiJ#-^ 2 ro^S 5 6-6 2) 

WASTRES 

Sr^tj-, LL2 mAb(^VK^*gcD5^fiCDR2#y'<:/^Ki. 



r 5 / ssiajij (ia?ijwsij»-§- 2 ©iss 9 5 ~ 1 0 3 ) 

HQYLSSUTF 

tr^tP. LL2 mAb«)VK^i«<D^^PiCDR 33K!J '<7'^Kt, 
T 5 y S^ffi^iJ (ge?ijgasij#-^ 4 CD^S 3 1-35) 

SYWLH 

Sr^tf. LL2 mAb(DVHM^ro5^fiCDRl/KiJ-<7'^Ki:. 

T ^ y Kia?ij (E?iJi!iSiJ## 4 <omm 5 0 ~ e e ) 

YINPRNDYTEYNQNFKD 
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T ^ / g^ga^ij (sa jijsfeS'JS-^ 4 <^^^s 99-105) 

RDITTFY 

Sr^ti^^ 1 8 ICE^CO h L L 2 m A b o 
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^*:v?dey^Sfty (NHL) idXxJ^m\tV yy<it&ikm\t. ft^tUT 

mimmm^^mLxm&f£mmi:mm-r^:Ltiii-simx'hi, mi et ai.. r 

adiology for the Radiologist (W^f^&^Olt1b<DWckillSi&^) . Lippincott 
. Philadelphia, 1989, pp 365-376) , L;6>U. it^&l>CHM-ti>'PM^(DWi 

■fS (Posner et al. , Blood, 61: 705(1983)) , 

> ^(T)^^. jE^mj^(^«S^||%@;i!$!jPS$;h.<&(Goldenberg, Semin, Nucl. 
M 

ed., 19:332(1989))« *i<^SrSfili:1-5SS?j£cD-5riE14*3 iOt. ffi^^HiS^ 

Thorpe, TIBTECH, 11: 42(1993); Cioldenberg, Scientific American, Scie 
nee &; Medicine, 1: 64(1994); Baldvinf>, :)|(S#im4,925,922-^:^J:U!B4,9 
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* 



16,213-^; Young. *IH$fF^4918163-§-;*ll1*fF^5, 204, 095-^; lrie?>. *H 
^n^S, 196. 337-g-; Hellstromfe, *li4#ftl|5, 134, 075-^*3^1/115, 171, 665-^ 

e>o.ooi%tci-§v^vNi:vN5;it fc&oT. mmmm^-:^-\zM-ri>ikMm^iji 

'T?^5bSr*5$*Ttfc(Vaughan et al. , Brit. J. Radiol., 60: 567(1987))o 

LL-2 (EPB2) B^Siiay >/>M«*5it)^y V-^^ttfijk^fflfiatCct 

5 • -=6/ ^^a— :^>r^Sl^$: (mAb) -efe5(Shih et al., Int. J. Cancer, 56: 
538(1994))o LL2Ji, lsf}2a^i^mXh^ . Raji B ]) y^<mM^Wi:WS^(Om 
JSt LT^fflLTM5S$Jlfc(Pawlak-Byc2kowska et al. , Cancer Res., 49: 45 
68(1989))o ^X^LL2 (inLL2) \tCD 2 2<D:^\l' V—y^ tRfS^i^iZ t 
^5^J?^ tTV^2)(Belisle et al. , Proc Amer. Assn. Clin. Res., 34: A2873(19 

93))o cD2 2^'=F\±mmmiAisxxf^aMmiBm6&(Dms&K\^m^^ti. ^bb 

in yivoXBmm>'y<mmi^i:^mi-6m^XMm&O^SiVhi>(\Aur^^^ et 

al. , Eur. J. Nucl. Med., 19: 394(1992))„ ®^mT c -e^^Kin L L 2 <?5Fab:7 5 

^6 3 SrSffibfc(Mills et al. , Proc. Amer. Assn. Cancer Res., 14: A2857( 
1993)). ^(b\C^ '^M^ia$tlfcmLL2tt. BB^V yym^^Vi^m±^ 
^T?fcofc(Goldenberg et al. , J. Clin. Oncol., 9: 548(1991))e ^**PE38 

• V>^<M^W»^)i (CA-4 6) Sr^±ig*P$-frfc(Kreitman et al. , Cane 



-7- 



er Res., 53: 819(1993)), 

zmi^. ^y^HAMAft^m^^±-t^zt\zi:oxmm$tix^tz. hama 

mg<DmL L 2 1 - I g G ^^IsiaM^lC^ E^co^ll 3 0 %ICi£^^yKZ)H 

AMAjc#;is^^u, ii^D«al^^;::ioT^^^^^et|^c5^^^HAMA;^?^*s|l:feL 

. HAMAfS^f*S«)P)n**^o;t, -Jftjc, ;i©J;5*HAMAlS;#tcJ;oT 
. mLL 2^#:o^»rtg;^*3J;0=f&ilgf6;Oro^±|imoit^Jii'S5^tgti*5fe2, 

o 



, 1^ (t fc»®tr <D H AM AKI8«S i 9 1/ ""m L L 2 HScD-r l> 1 

h • =^r;?<7mAb (cLL2) *3j;t;t h-ftmAb (hLL2) Sr^S-fSr-t 

:^mm(Ot.tz(D^mt^ (CDR) Sr^*. cLL2 mAb 

5 D N Aga?iJSr»tt-rs t JcfeSo 
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*^?aoioo^^t?. -^X^g^pTS^Ji (VK) fc-it/ai^pl^is^ (V 

H) !i5t (k) *3iUtl:iK (I gGi) lC»)»$tv5mLL2 mA 

bKjl<^cLL2 mAb-SJ^tixS, CO^^ 7mA b tt. j^mL L 2©B U 

(CDR) ^tl^'tbt hVKM*^*5i U^VH^^© 71^-^17- (FR) 
g8K>-f V-tC^jg^tV-SmLLa mAbiia»hLL2 mA b ^S^^fcJvS. 



M ASJS:«r^p-r t e>n5, 

*yS:SiJroii^-CI4, ■?:tl/€iXhLL2 mAb*3iUtcLL2 mAbO. oT 
If <t pTIE*^© T 5 / »E?iJ Sr3-K1-5DNASr^tf5^f8l$ixfejKy 

^: Jxfil^1.(Dliti-C. V K«$5 J; 0!V H«0 C D ROT ? y KIB^JdS» P>jt5. 
$e>icSiJ©ffi«-e. hLL2 mAbi*:ttcLL2 mAb;J5^»fffi^^t 

^? e>fcsij<DSl«-c. wajrom A b ^-g-i^Sr^^ffi LTBittsiay >'/^ffi*3J;U5y :^ 
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1 ElAiB?iJ!SSiJ##2 j3j;TJf6) fciU^VH Kp«-f x i llBR?imiJ##4 

ShFRffi^iJ (RE I h u VKioit^EUHuVHtl^tin'S) co^^fSr^L, S 

fc, CDR5:#-C'lloTfe5, ^i^tV-^^x/H; :/i/(;iJ;5CDRgl4S:^ 

m2il{i:, LL2 CDRt*W7W-i.y-i!'fg^ (FR) O^^M^?:^ 
mLL 2©VL V'^^yUXXfWH V;^^ >(D:3L:^A'^—M'Ht'i^ 

x/i^5rS"J<@(c:fflfllt, ¥-^4. 5 Atirtoi-'^roFRi^Sifcfi&fji^SCD 

RM^Sr^&WCDR-FRg^ftfet^SLfe. S^^CDR (i^2iaA, LI. 
L2. iiXXIL3) *3iu:m^ (i^2iilB. HI, H2*5J;U^H3) ^, 



Iganitt, mm:^T'-i^yir^i'f- (vkpbr) isiusBfas^sa-*^'^? 

- (pKH) (B3I2IA) , f£bm:im^:^y'~-i^yi''^i^ ^- (VHpBS) 
iJiUtnflLajia-^^i?- (pGlg) (fSSUB) ?r^-ri|-Cfe5„ 

m4llti, LL2 VKK;<-f >«-*<iDNAJ3iO:T^/ffifE5iJ (^4 0 
AEmgiJ## 1 *5 i U! 2 ) /j:P)0!|^LL2 VH K^-O-'^^DNAfciU^ 

T$/®?ge?ij (f^4lilBga?lJliSlJS^3ioJ;t/4) ^^i-ia-cfcs, ^rt&i-'SD 

NABa?iJ|;ia-K$tbTV^5T?ygSga?iJ* 13:^3- Kt LT/T^-r. CDRT 
$yi!ia?lJSr#-CHoTfe5, LL2VKOFRHrfi[fi-t-5As n-^y ai/ 

HSiaAtt, hLL2 VK K^-r^^-^^DNA^SilJfjtlC-rST^yK 

as (Ba?iJstsij#^5*5j;uJ6) ^m-tmrh^, cdrt ^ /mmm^^vm 



mimt. l^ilTL^i* (1^-^6-8) *5<tt;il7C^(4= (l^->'3-'5. 

^8111*. 3l7£^f4^ (u-iXS-'S) *5J:t;^®7c^{+ (u->6'-8) "Cco 
c L L 2 jKfr*5<tU^h L L 2gifrCDM?'^5^^-i^ a S D S - P AG E5>tlf 5: 

^9|glt4. Mjt^kW (u-:y3-'6) *>J;t/*a7c^fe# {u—yi^io) x 

(Dm^m^it (mix-and-match) c L L 2 i h L L 2 S D S - P A 



1 t: h^bLL 2/^y ^LL2^g-^i^Src L L 2 t Jt^Lfcit|!^Ra 

L 2 Sr c L L 2 t lttiLfc]t${^RajiaJi&ffi^*i<*:'^-&'3^WO«S* (H 1 1 HB) 

m 1 3 m\t. :x V y ^ FJriSBi^^yn ^yMmcDm L L 2 i: 

tj^c LL 2COSDS-PAGE4^tffSr^f ll'^&So 
Hi 4llf4. mLL2(7)Ei5^y =ii//WW5Raji*fflJ3a--O^^T:7 ^ >f ICS. 

mLL 2 mAbC0VL^«i3j:U^VH^«2r3— Kf ^ c DNASr^^ilLT 
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Mz^yf-i-y-^ :^^iv^cLL2 mAb^^g.L-/c, 
l^^tcijiaSix.Jc:±o-c, vk DNAisit/VH dnawcdrSt, -tii-? 

:^mm^-V\t. "c LLa" "c LL2 mAb" tV^5*3Stt, *X 



i-ofcU-efeS. ''hLL2" *fc» "hLL2 mAb" tV>?«m{4, c L 

IS<OW^14;}J±#-r5) . dSiO^ft^-CroHAMAfS^S^W^SS^S^-rSWIHtiV^ 
oMM^-^m^lt. cLL2 mAbJoiU^c LL2 m A b t , Sl{^±f?^-C# 
$^(4^ {MX-M^ Remington' s Pharmaceutical Science (RemingtonO^^^) 
X B18)IS, Mack Publishing Co. , Easton, PA, 1990^#Hg) 

3^41x5, ShihP)(D*H#fF^5,057,313-^, Shih et al. , Int. J. Cancer 41: 
832 (1988) , *i J: t/PlNf^^JR -e l^-^f d**^ 5 Hansen ?> ro^H {tlH®08/162 

. 9i2-§-e, ;io J; 9 ;i:ife^i*:2r^M1-5*&i3J:t;!^^fflJ3it;5feS!ffi»C'eg|B1- 



^#fF^5, 156, 840-^lCi2i&$|xTV>^o 

zt^^^v^^o z(DmtLx\t. ^^y- 



t'(Dmi&mmm^'^i^^m^'r?> r t ^^^-c^ s d t p a/^ if ok:^^ h^b^j, 

*:5lM-e^ffli-5aia»*5J;u^^iftf*. ll2 (epb-2) /^-f:/y k--^ 

*Bia (±iaPawlak-Byczkowska5?^ 1989) . Sp2/0-Agl4'tMfli*ffja (ATCC, Rockv 
ille, MD) *5<tT^Rajij»Blia*if"efeSo w^T^jiiJiatt, 1 0%(^!?VS&#JfiL« (F 
CS) (Gibco/BRL, Gaithersburg, MA) . 2DiM(7)L-i//^^ ^ V^SctU^? 5 Mg 
/ml "^>r SrJP ;tfcDulbecco(05JcSEaglej&ife (DMEM) {^i^D E M E 

) -ei^SI-^wt^^a^tv^ h— rtt, 1 o%<DFCSioi:u^ 

7 5 /xg/^llCDy:^>5^'W^^:^^SPX.fc^^-f y y K— =^«llkfSigilt-e&5 H S FM 
(Gibco/BRL, Gaithersburg, MA) (^:^HSFM) "C^fi$'^5d\ ^fr^ti^ib 

i>m^\^\t. gi^^g(^^^^W-r5HSFM-e^fi$i^?)o h^>';^7a:>:^ h 

— ^<^SSitt. 5 0 0 Mg/ml^/^-f ^D-v-^ i/y (Calbiochem, San Diego, CA 
) ^^*-rS^^HSFM-e^tT+5ri:;6^^|gT*fo^o -f-^TO^ffiBatt^r 5 % 

^ Goldenbergt>li> Cancer Therapy with Radiological Antibodies (SfeltSpS 
StfriCiSfiffeSi?) . CRC Press, Boca Raton, FL, 1994<^tf (^DionS:#Bg$ix 
fcV^) o -Jia:^-. mLL2 2&if2^i:hLL2gt<*:c^iS#(OHi>:7cflligit. ffil^il 
J:or^x/Wt:-f50;dSftS<D:i^&^fcSo itSlJ^ixSniL L 26^FR® 

^o-jjcffijijt t hRE I (VK) (o-iimnt(Df^x^m&<Dn&-^ (7 5 
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SProtein Data Bank(>5' W^i^Sx— (PDR Code IREI, Bernsteinb 
. J. Moi. 

Biol. 112: 535 (1977) ) CDlSfa^r-*^ ^flJfflT^ ^CD^, Z(Dm^t)*^iS:M$ 
tltZo l^^tC, ^WEV (VH) mLL2fi^C0FRl'-FR33Vtf 
aL-i^^tl^ffet UTS^1-^r t^^^T*^. F R 4 ItN EWMi:mm t LtZo EU 
am <D X jj*M:^-r - L"CV^5fcft. FR1'-FR4(0NE WMltig 
y'— ^ (PDR Code 3FAB) Sr^ffi-fS r t pltgx\ CTm L L 2 

ttEU (hLL2) lcmi-5J:5l-T5yKftiJSSre#ift;t5wi:;6S"C#So 

^^(^CDRtt. IMCP (LljoiU^L2) ^^iU^lREI (L3) (DMJt-ir 

ti^:tu2 HF Lio J:i;^ 1 MC P %:mmt'ri> w t t^V^^^^K H 3 tiigffct^i^T 
/^t^^liv^ofc. IMSa^SrJIiS-rSo ^^/w=¥gr/j>fb(:i. AMBER5>^;(j4i (Weu 

ner et al, J Amer. Chem. Soc. 106: 765 (1984) ) (c:i:«9^ iR^l£^1£fflLT 

^<7)^S4. 5 A£JLrt<D&e>t5>-5FRaS5:lRl^U -^rtttC i o T h L L 2 t^S 

h L L 2 (D VK ^ >^*5<tT/VH K7< -f XOfi.n^y'^^ i . ^rO^ 

PCRS/$::'e:gV^^^DNA:t!J l^:t^K5:ilSi: LT{g>SL. ev^ 

. jia3 5 0 bpt/i5o =^K>'l^«tt (JIBS) SrfiJfflL-C. =J-K$tl5T^y 

Sr«H*L/c^;i5b. hLL2 VH K;^-f >'<^DNA5^i^^ Kl 5 T'-l 6 2 
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o St!)DNA:t!J K • if (Cyclone Plus D 

NA Syntesizer, Milligen-Biosearch) "C. AvrIlSS&<^ 2*(0ftV>|^Sa 1 
DNA:ty U:t^K (-150 bp) ±Sf£ioii;T«^f^5 d t ;5^T'^ 5 

(fi?9x«> £ilT<^IIJ6fi?!l 3 . =^A*5±Uf:t!J=^BS^#fla$i^fcv^) o :ty=^ 
A^:ti; =fB/c^if(7)±ftDNA::ry =^5^ W::^-^' K(Di|X*[j:igiV^<!:^Sy ^ttSfc 
PCRRl£;"C2a<^m'J:^y =^>^^l^:^^K (Illi0!l3. i:^ y =rAtt:i-y =f 
E^iJiitSiJ*-^ 1 0*5iU^l 1. ;ty =^B«;^y =fE?iJ!a!3tJ#-§-l 2^XXfl 3) 

mji^coi^:/i5'n-::i>'>/Sr^atc1-5;ii:;ii5-ct5o :ty =^A(^*5 iU^it y =fB 
(D^y'y^'7\t. ^ti^ti'^^t tTll'??tiS:ty =^A*5it;;d-y =f'BOPCR 
Sife;65AvrIlSPfir-ey' U'-i^rtilSSUT h L L 2 VH K;^>r ^^S:^- KLTl^ 
Si^fiDNAE^lJ (S^^3 5 0 bp) ^Ji^fiX-rsr t;65Tt5i5tC. Avrimfi 
iwfim^iJS:^* /j^jmff/.^ e>/^V\ (Pstlioit/Avrll-CftiJPStSfk Lfc) :^ y 
=i'A<7)PCREi^(!r (AvrIIt5j:OTstEIIT*$)JPS?g{bLfc) :t ]) d^BCDP CRM 
m S: Avrl iSB^iTiS^S $*T. -?:i^e5Sr;^'r— v^^^^^^^ — VHpBScr>Ps 1 1 1/BstE 

^-rsr t^J-ets (e!l;ttf. mm^i:^W^^1^fz\i^) o jELv^ia?ij255VHpBS 

nger et al. , Proc. Natl. Acad. Sci. USA 74: 5463 (1977) J;i<t SSJJcS/St? 
I gT'n^— tJ'— , y — ia5lJ*3±D^h L L 2 VHga?iJSr^tfHindIII/Ba 

-pGi g^^»/^^^•r^^a5^i^;:i^y^'^-::lv^5^-f s:it;55pri^^ copci g 
{tM Y I gG^^®«(Dy/Aga?iK I ^^y^^v^-i^xxf'g. p t^si-^-* 



2 VLffi?iJSr«|g-r^>:ifc2iS-t?t'5o :^VN:;^-y =f^^U;t'^K (EJlTOHtSt?!! 
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I gT'n^-^-, y-y-Sa^JfeiU^h LL 2 VKia?iJSr^tpDNAia?iJ 
^rBamHl/Hindlll^aStC J:oT;^t— ^— VK p B Rti^b^^^VX. p 

(fiajxtf. ^Iffl-rsr il^:J:!9ja;e^Ji*i^5, Tempest et al., Bio/Technology 
9: 266(1991); Verhoeyen et al. , Science 239: 1534(1988) S^#fiB$^^fcV^) 

o c L L 2 ^i^x^ (D^nmcmssL-r^n^ry^ a sr^r - 1 t'^w^ ut 

^itSr irlcioTl^je-rari:;^^^*^^^ *ai7c^^ (v^;^/W7^ KL-H« 

S-g^^kLfc (mix-and-match) t h'fL^^^ 7 L L 2 OS D S - P AGE:J>WX?. 



fflUTPCR^n-ziyiJfT?. mLL 2<OVH^:teJ;U5VK^Sr#Sr t;55t?t 
So (TE^^0rlandifcCQilX*3j;t/TE<^Leunge>(^|&5:) o ±l2i:l^«. VK 
PCRX7-<"^SrpBR3 2 7^— i^^'^^^^— (VKpBR) JCf- 
:/i7n-^>i/-rSr tfcpTlg-e&So iiatl^^. S<aLfcpBluescript-<- 
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TsC^Tsy-^-^J^Vit^^ 9— (VHpBS) tCVH ^ QKW^^^^ ^ ^—^V^ir 

^^9- mTOil. pKh) (c:i^:/i5^n«-::i>-i/-r:5^t;65Tt5o pKhtt. 

n-r^i/yjHttite^Sr'^tfp SVhy g^-y^iT^^a-^^^^'-TfeSo I^SIt- 
. b H gG l^SM^coy/i^iEJiJ. I g:IlW^:xf— io<fcU^^f->-f'>'~i/ 
r::!^^!^;^*^^^^//^^ 7^:^73: (gpt) ae^S:SjtLTV>5p S 

Vg p t^— ;^<^^^^:^^^— pG 1 giC. ^i>38 0 0 b p(7^VH7 7^P<>'h?r 
:x(Cj;oTSp2/0-Agl4«/,^t*Oi«|L«^a*ffla&l-h7>';^:7a:iJ^ h LT. />-r 

;^:7:ii:^i/3>'^$;65Mi :::(D|^T\ o. 10-2. 5 /z g/mK^ijLfzf^^a 

ffl-f-SwttCi^^e^iWSiCiBL^^ii^tLS. Sambrookb (Molecular Cloning: A 
Laboratory Manual n-n>->/ : 3li^-r:^^T/W) • ^2)IS • Cold Spr 

ing Harbor Press. 1989) (n^m^M^X^ -^ftlSj 1 0 "^^fflJia^^lB UT. LL 



2/N-f>^!; ^aiBat*;«i^b^ajiaRNASri3$i-t"^::i:;6S-C#^o SuperScrip 
tWli#Bi^:^xA(Gibco/BRL., Gaithersburg, MD) Srftffl"r5?i if LT. ii^ii 

9. :^RNA;e)^?>^imcDNAS:i£e^'rSwi:;55T*t5o 
, 2 //1<?5 1 0 X-g*^|g»}K [200 mM Tris-HCKpH 8.4). 500 mM KCl. 25 mM Mg 
CI2. Img/ml BSA] > 1 At 1(7)10 mM dNTP mix. 2 m 1^^0.1 M DTT, tJi: 1/200^ 
ffi(DSuperScriptiS*te3§^»«C0#*T. SJKf*:a2 0 m IT. 5 0ng<O7 V^i^T^ 



J9*:PJJte»iC#l^ii4tl'50rlandie>(Proc. Natl. Acad. Sc 
i., USA, 86: 3833 (1989) ) (T^ISiEii IC, c L L 2 * fcHh L L 2 OVKlBJlJ 

K5-3SrffifflUT. VKK?y?riitg1-5rttprt6T*&5 (Leung et al. , Bi 
otechniques, 15: 286(1993). mfl^lffi-f ^ w t IC J: ^9 ix 
S) I gG(0CHl^*S*5<tWHIBACKtC:T:=^--y y^^-r^y^-f-^ 

CHI BS:1sgfflLXVHffi?iJ^iS«tii-5rt>&5-ct5 (±E<^Orlamdi et al. . 
1989) o 1 O^lOHl^cDNASi^. 9 /z 1 0 X P C Ri^WlK [500 mM K 
CU 100 mM Tris-HCl(pH8.3). 15 mM MgClg^ fcAU^O. 0 1% (w/v) if 7^:^ 
] (Perkin Elmer Cetus, Norwalk, CT) i:^t^P CRRlSt-iSi^^i: 3 ^ 
/K?:)PCRiC;6^it5ri:;65-etSo CRf--f :^^>'Wt. 9 4 tT* 1 4^Pfl(^^tt 

%T:^n-;:< (BioRad, Richmond, CA) T^ttM-tS - t jO^T* 1 5o t hibVitg 
^=-(0«ISlC>Kffl'rS;a-y (149-mer) :^i.X^:t})^B (140-mer) iSKCycl 
one Plus DNAi^^/irf->rif (Milligen Bioresearch) -C-^^-f t 



n-::i;Xi/-r5r t^iST'tSo pBluescript-<-;^<;:)VHpBS/c^ t\ mUl^fcy^'r— 
^#{C?fi;?fi?i4tL5Sanger et al. , Proc Natl Acad. Sci. , USA, 74: 5463 (19 

77) o:^ffi-effi?iJi*S-r5 :i t h'^mxhio 
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t al. , J, lamunol. , 148: 1149 (1992) Jd^toT. *5 1 0 ju g(DhLL2pKh 
^m^i'^-) *3j;tJ«2 0/tgrohLL2pGlg mm^^^i'^—) SrftfflLTSX 
1 O®SP2/0#Mtt*fBBaSr:E-U^ hD/}fu— i/gy (BioRad, Richmond, CA) "C h 

l>0^:^HSFM^lfi (GIBCO, Gaithersburg, MD) 3 7t;, 5% 
Aig/inl'C''^'l'^o-r^->ySJ^^Jfi (Calbiochem, San Diego, a) SriOx.5r. 



h (GAH) -IgG (Jackson ImnunoResearch, west Grove, PA) 
-C^fe^aUfcEL I SA^l:?S^7'U-HcHl[{CiD;t5o ztV-V^mScn 
1 NrW-f i5fe#ig«»t ( 0 . 0 5 %jK y y h 2 0 ^Sr-^W 

1-5 PBS) -CSEi^j^l-iwirlciO, l^ie^i?:^/^^a<Sr^*1-5. Fc7 
7^^p«:^h!|#M«l8i(*:-efc5*5->'</l':4-='ri^y— ^ (HRP) ^^AH-IgG, 
(Jackson ImmunoResearch, west Grove, PA) ^^:s.MzMfi.i> (x 1 0^#JK 
L. *S^^*T:«s:5:JP;tfc^«c;^ h ^ l O O /t iSrSI**^ l . O /* g/ml* -e) 



JfieClOOMU 1 6 7 MgO::a-/Uh7 3i::^U:/-v?T5>' (OPD) (Sigma, S 
t. Louis, MO) ^^^-fS. PBS^fO. 0 2 5 %igiK^l:7K^] ^^^i/WcJPx. 

r i:lCj:oTSfS^^-li:bT;6^ib§ffi3E L I SAgSSt'^^S (Bio-Tek instrume 

nts, Winooski, VT) 4 9 OnrnX^^A^SL^m^-rio *i8il=^P« 

3p (Scotgen, Ltd., Edinburg, Scotland;i^ibA4^ "116) SrS^PIC LT^-g^^;^ 

0. 2 5^^n:^K^iiiiS^T«iai-5o «iSbfc»flfi«:. ilEl:lml/min-e^^>' 



^<^WA:fjyM^ (IX 3cm) 4:iii§$ii:So 1 0^*<DPB S'T?«J!i 

iSriSfei^L. 1 OmMEDTA^^:^rt"2>0. 1 Mi/ H V>'j^WiS (p H 3 . 5) 
>/N'^®Ajg-g^fiif2|c**7A5a^?>^ttl$*So 10m1<^3M Tris (pH8. 6 
) ;45AoTV^5K®il?(Cl. Oml<^5^BS:S^tT. 2 8 0/2 6 OnmOPii^tS 
^ >'/^iJ' 4r«:;£1-So bf-tJ' 5>HSr:/->'V UT P B S Jc*f LTSflf Sr 
tTV\ ^OxtfCentricon 30(Amicon Beverly, MA) Tfii^2|c^Siffi1-5o flfll2l^^. 
EL I SA-Tffit^igS^^SL. ^rcT^^gSTPBS-C^^lmg/mllCpfi-rSo ffl 
0. 0 1% (w/v) Ti^^b-^hy !>ASrf%#J|sfi:LTf'V>^/H;iJPx5 

o 

r J; 5 \.X^m^iXfzm L L 2j5ii*^, c L L 2$L(*:iQ<tt/h L L 2 Sift^co 

?lffl-r^r tdi i9:z|c§^*W»tCj^^ii"Stt5Grennwood et al. , Bioc 
hem. J., 89: 123(1963) S:#fi?.$tlfcV^) SrffiV^Tm L L 2 ^^^M ^Tb*!'^^ I 
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W£m&(Di^n^i^ti^mistijiW(Dm^^. -ktmm^ loonuz. vxRft^i. 
mm/ml tfih^oi^Rit^mimmm-tio *>p>'^>5^i«sr4'c©«?^^S;#-c 

itm. mm^i^-y V\cB-oX^^^m^mim(Dm^v:^'>>'i$' (Mlnaxi, Packar 
d 

Instruments, Sterling, VA) "eSIS1"5. 

gi{!t:*3<tU!^^JCt h<t:L,fc^«i£0RajiifiSa«ffi^^-a-T7^-X^Sr, cL 
L 2 ttfcKf-t-Sr t;i)Sf t?., 7n— th^ h y-T. FITC^ii^thF 
ci|#««)gi:mcj;t», t hFcSi55^«:aJt1-5^e^ffi^^LL2a:t^ (cLL 
2*Jj;U^)g^M-^fli(inix-and-inatch)LL2) ^Itffi-f -5 i: d^-Ct il^jg 

§lffl-t"5r.i:(c:<t>)*B^*ffl§lCi|a^3iS^x5Pirker et al. , J. Clin. Invest 
., 76: 1261 (1985) 0#|l|g{C||jf6«3Jctil§oT, mLL2gitJc. cLL2ji:ft:*J 
iO^h L L 2fei«:<0:^6t)|fa)!art--ro-^' U if-V a ^^S^tC^^^ltAS pj^ 

-efeS. ^#Raji*fBJ!a«riia:U, iHBSa^*b5 X 1 0®«BBa/iiil«SS*-C»fifJi^ 

9 6 h(0#^'3i/HC, 10 0/»lO»Bi8a 
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%FCS/PBS-C3 lUffi^-tS Z i: iCi t) *)S-g-gif*:S:l^*i-5o ftt- 1 ml© 
Formaid-Fresh [ 1 0 "/oJj^/w-^ U ^'^IS (Fisher, Fair Lawn, NJ)] X'mi&%:Mm. 

■C&Sii^if P-S^lCio-C, F I TC:^?i-tdf^vr>;^Jtfj:(Tago, Burlingame, C 
A)t.fzitF I TC^ISS-lr^^t h$t<^ (Jackson ImmunoResearch, West Grove, F 

BH-2m^m'i^m (Olympus, Lake Success, NY) 5r^ffl LT^jt^^^Srlftf 



•5. OpreskofcCl. Biol. Chem. , 262 : 4116(1987)){Cti£oT. iklt14 3 — K^Slia 

*5-e#5. ffiWciSiil-ii:. l%t hJk^Sr^WI-SDMEM^iftO. 5ml<D 

J!titSliS:f*: (IXlO-'cpm) ^Raji« ( 1 X 1 0 ^faBS/ml) tMC4 
t;-C2I^M^>'*3.'<— h-fS. O. 5ml(0DMEM^ifi-C3[Hlffi 

t?, pH3. 0, imiroo. inwBSj/o. imM^y -^viaiB^f-es^j-Mftijai- 
fc*0|iaftffJC||-r5i¥iNl7&7'n h=i/Wijg*l-e$)5. iSSambrook 
hOX^t Ausubel P> ©iStitSr^fig $ ttfcV ^, 
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fiti*6jiga?iJ5r-&tf l*^DNAg|MSr. E. colioSS^i® 
*|c dut-ung-) H^hmMtio i 5 ^^DN Ai|MJi> MI 3^n- 



0!lx.(^« Ausubel^ili> Current Protocols in Molecular Biology (^-^^l^^ 
(::*Jlt5atT7'n hn/U) , John Wiley &; Sons, NY, 19875r#M ^ 

— Vyi^LX. ±^l^iT 4 DNA^!J^y-1fJo<tU!T4 DNA!J:^f— 1? 
Tiaa-tStx 23t:^DNA4^^A5^C5. m±W£. coli (dut+ung+) iSBiaSr 
2 N AXJ^Wm^t it. 5I^^^D N A yiS^* i < [hHIR $ tU'S , 

3g«*lS<07"7-l'-v:fciU:DNA^n->i: LT^ffll-SK M'6»ro^«^S:ffi^ 
•t-5«iBa63l5»RNA*IISt LT^e^LT, A s nMi^Lfti^V a-^/WtSPfi 
Sr^#:6^(:i#A1"'5ii: t'CtS, Huse, Antibody Engineering: A Practica 
1 Guide(^(*:aiVi^— r y : K)C»Boerrebaeck*|, W.H. Freeman ft; 

Co., PP. 103-120, 1992t>#M$iXfcV^„ mx.it. ®tjtll#©ia9a*i-t<£o XT 
RANSFORMER™* ?/ KClontech, Palo Alto, CA)^^^\^X, iSJfiCfllRltt^l^^ 

rt/iS-CtSc «^J;tif. ?lffl-r5rtfCj;i9s^?g*ffll:(Ci|a^]^*H2)Uhlniann, G 
ene 71: 29(1988); Wosnick et al., Gene 60: 115(1988); ±gBOAusubel&(0 
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w t J; 9 jffl^jiStbSKabat-T'— I*' (Rabat Sequences of Protei 
ns of Immunological Interest Cfeg#6<JtSS'i^'i^/-<:?®<oe2^J), ^SIS, 
a^iSKffiit^x *ll&;ffPn»im^ Washington, D. C. ) "CL L 2 CD4^X5 ( 
V) M^^^-A!?-^' (FR) Srt hgt«:«)'5r^|i*K7U-A7-^' tltKI- 

fc hREIffiJiJ (^lElA. S.mmm^6) *JJ;0:eUEJiJ ( 
IglSB. miimm^dHSXXflO) it. ■tixmLL2 0VKK>'fV*5j; 
U^VH K^^ >cD7 u-J^^—i^ tSj^®cDgej^J*^n>?-^^i-r 
Jxfc, LL2 VK4oJ;05LL2 VHOCDRSri^ffi1-5t h7 

U— i^l7 — ^' i LT. ^tv^'ttRE I FR*Jj;t/EU FRiSrSJlUfco Ld» 
t, LL 2m^©t hjb-Ctt, EUcDia?lJ-CI*/i<. tf U-5NEWM05FR4Ba 
?iJ5r^fflLTEU FR4ia??iJS:tt#lfex.fc. a >fa-^^r y Vj/I^f^ig^ 
(m2ElA*3j;t/^2@B) ^CS<5^^T, t KkFRE^JOx-r-f 1^«:> 

ffi«lCDRg5»*S355;t;X*FRaS«:(!^L;t (^lEI) . 

2oO/^-i?3y©t hitm^SrW^Lfc, |gl©/^-i^3i^ (hLL2-l 
s E?iJ!iS'J#^ 9 ) -C. if)\^9^^y (Q) SrT5yK5tt (Kabaf^W^U 
) Ci^AUTPstlftiJISlEf^aS:-^*. ;^r-i;>:^^^'<^' iJ'-'^o^^-'W^' ^ y(DlJ-7' 

hLL2-2 (E?imiJ#-^8) rothEUaS^<yi^ (V) tC^^Lfc. 

ro^X? K^oI^ia?iJ-C, 18~2 0{4 (Bim. E?iJ!tSiJS-§-2) -C^lfe6t)N 
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mLL2 (lgG2a) (Dm^^^M^ (VH) (VK) 6Di^# 

-<K:tc{l±l2a!9lc, ^?>icpjifflt;i«EilT<^|llii0y3<DE«ii9(c. DNA 
mm Lfco 

SUA) o VH(?DPCRili|&f^. ^ffilLfcpBluescript^— ;^CD;^r— v'^'^^^ 

E^iJSr. ±l2Sangerfe (1977) co;^&{Cfi£oT*^Lfco ^T;55|^-EJiJ^aJ$ 
LT\/>5::i;6^IiE0^$ix. LL2 VK (SB5IJI1SU#^ 1 ) (^||4 !2lA;6^e). ^ 
fcLL2 VH (ga^iJiftSUS-g- 3 ) tt»4[glB;6^fefc;i^5±5(C. ^(D#>Sf<DBB 

'T?lot>(^;t$tl7id^o}fto LL2<Z)PCR lit! pr^«J*ga?«J t Kabatx — ^ ^ 
— ^ (Kabate>. ±12) t<^itK(:i<toT. L L 2 O VKgB?iJ:}o<tU5VH6a?yii 

y 



VKf^F R 1 U-A17-:^^ X\ N'i^^^mtmiiM^^. Asn-Val-ThrJ^S 1 
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-CmL L 2 (D^feSS/Jitti: c L L 2 (D-^mR^^^^lttgtt^ t . 2 OOfii 

<i:r/PCRl;ij:5hLL2 VHh*^4 :y<Dm^. hLL2 VHK^-f:^Sr^ 
tf;^x-v^:^i/-<^ ^-VH p B S Sr. B 6 EtC^Lfc^^r -/^^{c* t «)So 

hLL2 VH K;X'Y>'(D«||iCg||UTJi. :ty=i^A (149-mer) *5j;t/:ty 
=^B (HO-mer) ^ g ©CYCLONE PLUSTM DN Ai/Viri^^ if (Milligen Bioresear 
ch)X^f&LfZo 

y^v^^A irmmmmm^^i 0) n 1 24-1 7 2ictBtt«3/^hLL2 

mmmm^ 1 0 



5' - TAT AAT CAT TCC TAG GAT TAA TGT ATC CAA TCC ATT CCA 

GAC CCT GTC CAG GTG CCT GCC TAG CCC AGT GCA GCC AGT AGC 

TAG TAA AGG TGT AGC CAG AAG CCT TGC AGG AGA CCT TCA CGT 

ATG ACC CAG 6TT TCT TGA CTT CAG CC-3' 

=^B (TiaiE?iJ»SiJ#-^ 11) ntl80~320 tCffi^(te>ih L L 

Ba2?ijfftS'j## 1 1 
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5' -CCC CAG TAG AAC OTA ATA TCC CTT GCA CAA AAA TAA A AT 
GCC GTG TCC TCA GAC CTC AGG CTG CTC AGC TCC ATG TAG GCT 
GTA HG GTG GAT TCG TCT GCA GTT ATT GTG GCC TTG TCC TTG 
AAG nC TGA TT-3' 



. ^MM^LtZo i^VT'/V^SgSfllUT (SpeedVac, Savant, Farmingdale. N 
Y) . TKlOOjiillCffSStfc^. CHR0M0SPIN-100TM;^9A (Clonetech, Palo Alt 
0, CA) iCi:i>^^^^mX*^^±:tV (lOO-mer^SS) tr^^LXti^bDN A 
=r-7 5rPCRT'lSi|lL/cio =^Ai6XXl:t}} =^B^giJ>!?(CiitsLTPCR 

okb (1989) (0;^}£lCt^oT. S D S - P AG E T5flSiLfco 

1 OiilOl OXPCRJgWJS (5 0 OnAI KC 1 , lOOmM Tris-HCli^® 
JK, pH8. 3. 1 5mM MgClg) *5<tt/^. 5 ^ffiK^AMPLTAQTM DNA^Ky 
y^y--^ (Perkin Elmer Cetus, Norwalk, CT) (D^^Ts 5 til<D 5 ^ 
=-^12 



5' -CCA GCT GCA ATC AGG GGC TGA AGT CAA GAA ACC TG-3' 
5' -AAG TGG ATC CTA TAA TCA TTC CTA GGA TTA ATG-3' 

S:)3D;tSC ttCioT. CHROMOSPINttSJ:^ y =!A:^^b. 1 // 1<^1^>'7'/^ ♦ >^ h 



5' -TAA TCC TAG GAA TGA TTA TAC TGA GTA CAA TCA GAA CH 



CAA GGA CCA G-3' 
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5' -GGA GAC GOT GAC CGT GCC TTG GCC CCA GTA GAA CGT 
ACT AA-3' 

Jt-y =^A*5J:t^;^-U =fB©-3|!:^iPCRig*@S!fe?ry/'H»aSb> Pstl/Avrll ( 
rfAOPCRffiW *5 itJ^stEII/Avrll (jM; =^6©? C RS!^) t?SfJPI?i 

^^a-^yi/f Stv *i!il6^'it h I g G 1 rJ'-h L L 2 p G 1 g 

t h^bVKE?iJ(D^ftDNA^r«^-t-54i^, ^y=fE (150-mer) tJj;!/:^ 
V=fF (121-iDer) Sr±fS©<t 5 {C-a-^U^!:. 
5MJ^EE?iJSRSU#-^l 6 



5' -OCT AGT GGA TGC CCA GTA GAT CAG CAG TTT AGG TGC TH 

ccc TGG rrr ctg gtg gta cca ggc caa gta gtt ctt gig att 

TGC act gta TAA AAC ACT TTG ACT GGA CTT ACA GCT CAT AGT 
GAC CCT ATC TCC AAC AGA TGC GCT CAG-3' 

tt, n t 3 1~1 8 OtiffiliW^St h-fliVK K;^'l'>0-=7-C-?-;^«Sr*U :i<0 

5' -GAC AAG Cn CAG CTG ACC CAG TCT CCA TCA TCT CTG AGC 
GCA TCT GTT GGA G-3' 

5* -AGA GAA TCG CGA AGG GAC ACC AGA TTC CCT AGT GGA TGC 
CCk GTA-3' 

■CPCRJttlLfc, 

5' -GCA CCT TGG TCC CTC CAC CGA ACG TCC ACG AGG AGA GGT 
ATT GGT GAC AAT AAT ATG TTG CAA TGT CTT CTG GTT GAA GAG 
AGC TGA TGG TGA AAG TAA AAT CTG TCC CAG ATC CGC TGC C-3' 
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5' -GAC AAG CTT TCG CGA nc TCT GGC AGC GGA TQ GGG ACA G-3' 

5' -GAC CGG CAG ATC TGC ACC TTG GTC CCT CCA CCG-3' 

-epcRti^it/co 

uI:}3<tt;NruI/BglIIIT*»JPI^mb Lfco 2o(DPCRy'5^^>'hEi^J:U^F^N 

t b^t^fr^^mS-^Sfc^lC, S^J 1 0 A g(D}M.mith LL2pKht«^20 
/igtOE®^t:hLL2 pGl gSrftfflUT. ^^lU-^^^ h n7Ku-i>^3 VtCj: 9 5X 

1 o®(OSP2/oa8aic h7>';^:7a:i;^ h Lfco h^V';^^^:^ h--^Sr5 o o /zg/ 

AT*»SiLfCo ltSiST:f*:4rCentricon 30igi^5>8t«IT-fijfiL/c«. EL I SAT 
*i«f«S«rffll3tLfco 0. 1% (w/v) Ti^{b:^hy !>i.Sr^%#)is^^: LT^W-f- 
5 P B S jig«iKT'ftl^«cSSSr 1 mg/mllCiSffi Lifco 

laA. ia5flJ»BiJ#-§-2±5j;t;6) t^^ra. *3j;(/:^^XiLL2 VHK7(-f:^i: 



ys?g2?ij?r It ^-r^o vK^Ti^. t hRE 1 :7u-i.r7-i7ga?^ij>ir-r-<r 

(^FRiC^fflUfCo VH^-eit. b hEU>'W-A!7-:5^E?iJ4rFR l-'StC^g 
fflL. NEWMga?y5rFR-4iC>ffifflLfco ^7;7;<7) p RE^lJ t S t h F R 

ia?ijo;^^Sr^i-o sH3tt> m-rsffificT^t hFRBa?iJt**4^x$FRia?ij 

C D R tt#T*ia i:>tb"C I ^ 5 p 
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-3<7)T^ /KE?'Jfi#Tffl4oixTV>5o IS4EIB (E?iJ!®BiJ#'^3*5j;U^4) 

SSEIA (ffi?iJI«SUS^5*5ctU^6) iJiUi^SElB (E?iJiaSiJ#^7*3J:U^ 
8) IC. iil^tlt hitLL2 VKjoJ:U^LL2 VH<7)Z::$:^DN AE^lJio 

Hindlllte iTJ^BamHIlCiSZaSlJISmiC J: 9 , -tH-eiXL L2VKpBR*5 
iU^LL 2VHpB S;6^b. L L 2C0VKffi?iJio<fci;^VHE?iJS:-^tf77i/^ >^ 

0 b pOVKyyi^/l^hi:. Bi?LSIga^i5^^ — pKhcOHindlll/BamHIlHSfi!: 
p S Vh y g-<-y^CO^a^iJ^i^-T*fo^o I^^tC, pGlg. fchlgGl^ 



v'ywb^i^;^^^:?— if (g P t) itfe^^Srajt-f 5 p S Vg p t^— 
i^XXfL L 2 p G 1 g tmitlio 

^y^oi^ hLT/N^i/n-r^f v'y»tt$r3i4RLfCo S^T^t^o/t^^ 

^<o}Lm<r>^^ ^fetft^^iJf^SrE L I s A«|^-e^^t^ U tfc (±iS^RS) o 

#^|6au^/W^, 0. 10/|/g/inl?feSSd*b2.5/Mg/inl4-e60teffl'Cei>!?T*&ofco 
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2 {U->5^XrJS) •^*X-?njl7C*i4^ioJ:U^^®7c^f4=TSDS-PA 
TLMWJ fi{6:3>^J:-7-:^-^^i-o mmL 2<^te^t> c L L 2 (7)6^t 

. LMWdoJ;UfHMW«::»^l['^-*--e&So i^—>3iolXf6\-t. cLL2 

TV^5hLL2Tfc^ (hLL2-l) o l^— >' 5*5 it/^S VHKp«>f:/(C 
^X^FR?5S;656f@t4tlTV^5hLL2T*&5 (hLL2-2)o t hfb6 

i-5o 



« 9 ElttiSTctS J:U^#^3l7C(^W*#-C. S-g^ia^^bdnix-and-inatcWttfzlc^Jj: 
Xfc LL 2^f$::jQj;U^h LL 2jif$(^SDS-PAGE5>tff^)a^^t'ia-C&5 

h<D'Vh9 [ (hL/cH) LL2) ] o l^-^- 5*3 ±1/9 Ji, 76iK*5 i 
U^b h^tfi^ (/^-v^a:^!) [ (c L/hH) LL2-1) ] o i^-^ 

6 is xxfioit^ 7^ ymmidXriM hitmm (y<-i^3>2) ^hi> [ (cL/ 

hH) LL2-2)]o hitLL2y<—i/3>l\tVHh*:^^y{C^:^^FR 
7 ffl Sr-&t?/d5, /^-i^ 3 2 >^ VH K7« >f >'lc^X ^ F Rm& 6 fBSr^tfo 

(hL/cH) LL2) (U->4) Og^Ofirffii^cT^^itt t S^.^ ^ - ^ 

gtcfflL. t ^^bLL26^-^(^^7k^t:^felf^«3&S)iv^;lt;&5^I&^?^^5o 

c L L 2^f$:<^Raji;a)ia^a^J!S^<^fe^ 
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^WmLtCo 7'D->^i:LT'^M;l!amLL2 (0. 0 2 5Mg/ml) Sr<£ffl L 

{.X^it^^tJit^h^ *g'g'UfcmLL2tfcttc LL2(7>fi«r. F I TC^I«^ 
-Tl?;^? cSi«^ifc{lfeit: hFcSifrTSI^U ^^V^T7D-1^-Y hySr^Se 

h L L 2tfiWmaiimS^^<Oi^^ 



mmm5 tmui^timfikx. m^^itLL2'$.it\tt hitLL2(Dm^i:Z3 

mW^n 100m 1<?5 PBS -^im&Om L L 2 F(aV )2:7 ^ y 

L 2^#:. h L L 2 - 1 ^^SfcJth L L 2 -2^W^ 1 0®ORaji*5eBa<!:*{C 

LT. 2 oxiffirJ^F I TC«air=^Sie M gGi. F c :7 7i/^ :^ ^#^6?)^ 

(Jackson ImmunoResearch, West Grove PA) ^Mx.^:it\^iiK>. ^W<^'i^ 

^tt (Becton-Dickinson, Bedford, MA) X1k%^&^W^\^fZo ig;^:^^ 1 1 
ElAtC^-fo 

lRlC;&i£^^fflLT. c LL24r2o(;o/<— ^3 :xohLL2 tit® Ufc 

1 lElB) o 



o c LL2i:mLL 2roitlS5 (II10I21) h^&i-it. '^^tltz^j^ yVKiS 

RajiiiffliatCj:5mLL2feJ:U'c LL2g>^yj'-:MJif-V3 y 
L L 2fii(^a!|§0!|#tt(i:> Raji»J&lC^^-r5 bi-<i^m'^MZ^ ^^—f-y 
'l'X1-5;it-CfoS (±E. Shih6, 1994) , ^ ^-i^ 3 y'^o^X 



5^«P?:fflSi-5«ilia/MSt-e*>5y (Keisarib, Immunoc 

hem., 10:565 (1973) ) . 

^W^yf-i-V-^—'yBymMti. ±l20preskoP> (1987) Ictifeo -CSiJ^t L 
fc. iJfijartCPM/^ffiCPMOJt^tt. ^P^Oll^i UT^fefc. 

LL2^flc-f V^'-- ^-y-g-^XaV^ftfi, l%t hjkfSSr-^^-fSDMEM 
iSWjSO. 5mlf -C, ]Kclt«SiLL2et(*: (1 X 1 O^cpm) 4rO. SXlO^Raj 
iiWSat*ti::4'C-C2^Ffl^>'*3.^-b-r5ri:{cJ:oriaiJ£Ufc. F cS3S 

^^XV^fc. 4'CcODMEMO. 5ml-e3liIi^j^1-5wi:(Cj; f), Jg-^^ixTl/^/i 
V^JJclt^?a L L 2 feLf*:5rlfflaa*^ fj^* t/c„ m^m^^ 3 7 'Ct?-f y a.^- h 

-S^M^tc. -f ^-y-^— s/3i^Sr^f±$^^5^:*»c^Hia#JS^K©- 
^FlSSr=^tT7k•C}^^PLfc„ 3oro^:9'^*'4'<OlHSa§rl, 0 0 0 x g-C5:5^M)t 

'yymmw.. pH3^rfflv^T4t;T♦8^^r9m*tfc. roj;5i-ur#p)tufcil* 

i^^-:J-y if— >3 ym&^. saaiart : mmiSiMmit<Dyo >y hotjE 
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ix^hLLzmmt. mui^tcm^-c-iy^-i-y^^^ntz (Ke = o. i? 

0 (mLL2) ~0. 122 1 (cLL2Q, NY Tii^hQVT-^(D^f^^^) 



inLL2, cLL2iS^UhLL2(D-fy-$'~-)-])-e~>'3>'<Dm^h. 

ixfzo LL2«r7K±-C2 0 5^W-^'>+=L-<-hi-5i, SSv^Sffi?fefew*dJ?fe^ 

-^7■^'XU''^V^ I gG2aiTi:f!|^ (Mattesfc. Hybridoma, 2: 253(1983)) 14. 2 
^M*-e3fiV>^lfefeSr:^Lfc*^ Sth5i^;^7=!Ji^S§*j:jK(^ (5F9) ttL 

L L 2 V Kggj^iJW F R 1 ^^tC felt 5 U J v'/Wb$Bfe<0%fi 
iRfJCSIWi: UT<Dil<L^*:tt. LL2 NVT6^ffi?'J<^>F R l««crt<D 1 8 ~ 
2 O^atCfeSAsn^U 3i//Wba5{i®|^-tt-efo5 (||4|llAia?iJSlSiJ#-^2) 



AsnSrGln-CHtifex.TLL2Q VK F R 1 ^{^5fc«>> S«^<D 1 8fir{c^ 

itii^^±liCi&.m $nSwt;6SSDS-PAGE 5>*f -CliEl^ $ 6^ V K / y 
3'>/W'fls4-#5 c LL2 t#i3?iV>c LL2©Raji»ja«S'^T7-<=.7'-fSrtt:|!E 

e<i. CDR^^Jt1-SFRM]l<0/S/^WK0JKhA;W~7'<0±(C ftl^-j 
gS^&tt^rJto C D Ri^lfi L L 2 C So 
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"^^^^Sj^^^b^Kl^J-aStt. mLL2 mAb, cLL2 mA b JoiU^h L L 

shihhs *H«FfF»5, 057, 313* (^m-T^z t\ci.^:^mmm\m^i2^t,ti 

LL2lffii^yy^;^yhr^^Ci>o cLL2 VK F R 1 ®*6iC'&*ixSM;4c 

6SchiffMSB^tsi:mam^{zi:?>MyL\z^^X. f^^hy^ (18'-4 0k 
Da) i:T^yf^7shyy\zm»:LtCo Hkk^. aiTK 3 KfccfctJ^ 1-^^/1^- 

7:^Sr K+y>'Hf^/:^ (Dox) tj^-g^-fit. Doxr^/y'^T.hyy^^ 

SrNaI04TKfl: LT^ C;rc L L 2 VK FR-l(Z)Tyi-xfc KS tiffi'g'S-frfc 

o 

lo<ODOX-LL 2^|J"e> x^;^ h7^^tc#*LfcD0XO5^^!!S{ir'^ 
h^iXl^^-T-^fct) 14Xh^. lj^^(DF(ab)2^fz^(DV^y/i^^^iyy(D^ 
^mtS, 9Xh^ito ±15Rajii»JjajB-&5^*ff't?0^38ESi61tt^. =xyhu--/\. 

iS.(Dms ovoXh^fzo 

:L(Om'^mt. mLL 2^ft:lC$iJIS$tt*V\ H:$SEi*KT\ 00X15-19 
c L L 2 ^^^^OS^-g^ LTV^fco 



o m^^i. LL2 VK FRl^^^Oj^Tk^bife^fP^^SrK^kLTT/^xt KSS: 
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.WllMWX^-WM-f^'Z.tt'^X^ho Y-9 0©4 7. 3%joJ:U:i n-1 1 1 
tf D T P A - L L 2 $ ixfco 
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( 1 ) -nsfl^tifa 



(iv> 



(v) 



(vi) 



(A) 
(B) 
(C) 
(D) 
(B> 
(F) 



(ii) ^maa^flp. : 



r / \) i] y . u - V 300 

* X • y V -f > X* 

^ J. — • '/ — >^ ^ 

T 7 ;^ 1^ a 

079 50 



— 4^ U T 7 K 



(lii) Be?»JOSS: : 2 1 



3 > b-^-:^^BXni^fj:jg3i 

(A) iei«c : Tn-yf-f^fX^ 

(B) 3 y h- ^ - : IBM PC 5glS§ 

(C) t U - T y X T A : PC-DOS/MS-DOS 

(D) y^h^^oiT: Patentin Release #1.0. Version *1. 25 



(A) tilSIS^ : 

(B) HiSSB : 

(A) tiJSS#^ : 

(B) B : 



PCT/US95/09641 
1 9 9 5^ 8^ 11 B 



US 03/289,576 
19 94^ 8^ 12a 



( 2 ) ffi^fJS-^ : 1 

(i) E^iJO^ffi : 

(A) E?i](^g^ : 

(B) s.n(om : 

(C) ; 

(D) h t: cr >^ - : 



339i£S>:^ 



(ix) myi<D% 

(A) l^m* 

(B) ??sta 



^12-^ : CDS 
: 1..339 



(xi) E?iJ : BB2?dS^ 1 



GAC ATT CAS CTQ ACC CAG TCT CCA TCA TCT CTG GCT GTG TCT GCA GGA 
Asp He G1& Leu Thr Gin Ser Pro Ser Ser Leu Ala Val Ser Ala Gly 
15 10 15 

GAA AAC GTC ACT ATG AGC TGT AAG TCC AGT CAA AGT GTT TTA TAC AGT 
Glu Asn Val Thr Met Ser Cys* Lys Ser Ser Gin Ser Val Leu Tyr Ser 

20 25 30 

GCA AAT CAC AAG AAC TAC TTG GCC TGG TAC CAG GAG AAA CCA GGG CAG 
Ala Asn His Lye Asa Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Ola 
35 40 45 



TCT CCT AAA CTG CTG ATC TAC 

Ser Pro Lys Leu Leu He Tyr 

50 55 



GCA TCC ACT AGG GAA TCT GGT GTC 
Ala Ser Thr Arg Glu Ser Gly Val 

60 



CCT GAT CGC TTC ACA GGC AGC GGA TCT GGG ACA GAT TTT ACT CTT ACC 

Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr 

65 70 75 ao 



43 



96 



144 



192 



240 
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ATC AGC AGA GTA CAA CTT GAA GAG CTG GCA ATT TAT TAT TGT CAC CAA 
lie Ser Arg Val Gin Val GIu Asp Lau Ala He Tyr Tyr Cys His Gin 

85 90 95 



238 



TAC CTC TCC TCG TGG ACG TTC GGT GGA GGG ACC AAG CTG GAG ATC AAA 
Tyr Leu Ser Ser Trp Thr Phe Gly Gly Gly Thr Lya Leu Glu lie Lys 

100 105 UO 



336 



CGT 
Arg 



339 



{ 2 ) E?lJ§-^ : 2 



(i) ie?ijo# 

(A> SSJ'J 

(B> 823^1 



OS* : 
OS : 



113T ^ y 

r I / 



(D> h # n 'J - : iSfl^yt 



(ii> EF'JO 



f y ^ 



(xi) : E^lJS^ 2 



Asp He Gin Leu Thr Gin Ser Pro Ser Ser Leu Ala Val Ser Ala Gly 
^5 10 IS 



Glu Asn Val Thr Met 

20 



Cya Lys Ser Ser Gin Ser Val Leu Tyr 
25 30 



Ala Asn His Lya Aan Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Qln 
35 40 45 



Ser Pro Lys Leu Leu He Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val 
50 55 £0 



Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr 
65 70 75 80 

He Ser Arg Val Gin Val Glu Asp Leu Ala He Tyr Tyr Cys His Gin 

85 90 95 

Tyr Leu Ser Ser Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 

100 105 110 



( 2 ) Be?lJ#^ : 3 
(i) E^lJO^SI: : 

(A) K?yos* 

(B) E^J : 

(c) mo^x 

(D) h o - 



3 48i3S5):^ 



(ix) e^lJO^^St : 



(A) ^m^^tlB^ : 

(B) ~ 



CDS 



1. . 348 



(xi) E?jj : mnm^ 3 



CAG GTC CAG CTG CAO GAG TCA GGO GCT GAA CTG 

Gin Val Gin Leu Gin Glu Ser Gly Ala Glu Leu 
1 5 10 



AAA CCT GGG GCC 

Lys Pro Gly Ala 
IS 



48 



-39- 



TCA GTG AAG ATG TCC TGC AAG GC7 TCT GGC TAC ACC TTT ACT AGC TAG 
Ser Val Lya Met Ser Cys Lys Ala Ser Gly Tyr Thr Phc Thr Ser Tyx 

20 25 30 

TGG CTG CAC TGG ATA AAA CAG AGG CCT GGA CAG GGT CTG GAA TGG ATT 
Trp Leu His Trp lie Lys Gla Arg Pro Gly Gin Gly Leu Glu Tro He 
35 40 45 

GGA TAC ATT AAT CCT AGG AAT GAT TAT ACT GAG TAC AAT CAG AAC TTC 
Gly Tyr lie Asa Pro Arg Asa Asp Tyr Thr Glu Tyr Asa Gin Asa Phe 
50 55 60 

AAG GAC AAG GCC ACA TTG ACT GCA GAC AAA TCC TCC AGC ACA GCC TAC 

Lys Asp Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

ATG CAA CTG AGC AGC CTG ACA TCT GAG GAC TCT GCA GTC TAT TAC TGT 
Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 

85 SO 95 

GCA AGA AGG GAT ATT ACT ACG TTC TAC TGG GGC CAA GGC ACC ACT CTC 

Ala Arg Arg Asp lie Thr Thr Phe Tyr Trp Gly Gla Gly Thr Thr Leu 

100 105 110 

ACA GTC TCC TCG 
Thr Val Ser Ser 
115 



( 2 ) E^ljlr-^ : 4 

(i) mno^Wi : 

(A) E^J^SS : 

(B) m^l^m : 
(D) h o v^- : 



116T ^ / 
T I / 



(ii) E?y«>s3a : ^ y ^^i^ 

(xi) E?»J : E^JS^4 



Gla Val Gin Leu Gin Glu 
1 5 



Gly Ala Glu Leu 

10 



Lya Pro Gly Ala 

IS 



Ser Val Lya Met Ser Cya Lya Ala Ser Gly Tyr Thr Phc Thr Ser Tyr 

20 25 30 



Trp Leu Kia 
35 



lie Lys Gla Arg Pro Gly Gin. Gly Leu Glu Trp He 

40 45 



Gly Tyr lie Asa Pro Arg Asn Asp Tyr Thr Glu Tyr Asa Gin Asn Phe 

SO 55 €0 



Lys Asp Lya Ala Thr Leu Thr Ala Asp Lys Ser Ser 
€5 70 75 



Thr Ala Tyr 
80 



Met Gin Leu Ser Ser Leu Thr Ser Glu* Asp Ser Ala Val. Tyr Tyr Cya 

85 90 95 

Ala Arg Arg Asp He Thr Thr Phe Tyr Trp Gly Gin Gly Thr Thr Leu 

100 105 110 

Thr Val Ser Ser 
115 



( 2 ) ge?ij#-? : 5 
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(A) En<D^^ : 

(B) ge^lj CDS : 
(C> : 

(D) h p i^*- : 



3 39lga>^^ 



(A) ^m^mttZn : CDS 
(B> : 1. . 339 



(xi) &m : fi^iJiP^ 5 



GAC ATT CAG CTG ACC CAG TCT CCA TCA TCT CTG AGC GCA TCT GTT GGA 

A2P lie Gin teu Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
15 10 15 

GAT AGO GTC ACT ATG AGC TGT AAG TCC AGT CAA ACT GTT TTA TAC AGT 
Asp Arg Val Thr Met Ser Cya Lys Ser Ser Gin Ser Val Leu Tyr Ser 

20 25 30 

GCA AAT CAC AAG AAC TAC TTG GCC TGG TAC CAG CAG AAA CCA 6G6 AAA 
Ala Asn Kis Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys 
35 40 45 

GCA CCT AAA CTG CTG ATC TAC TGG GCA TCC ACT AGG GAA TCT GGT GTC 
Ala Pro Lys Leu Leu lie Tyr Tzp Ala Ser Thr Arg Glu Ser Gly Val 
SO 55 60 



CCT 
Pro 
fiS 

ATC 

lie 



CGA TTC TCT GGC AGC GGA TCT GGG ACA GAT TTT ACT TTC ACC 
Arg Phe Ser Gly Ser Gly Ser Gly Tbr Asp Phe Tbr Phe Thr 

70 75 80 

TCT CTT CAA CCA GAA GAC ATT GCA ACA TAT TAT TST CAC CAA 

Ser Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys His Gin 
es 90 95 



TAC CTC TCC TCG 
Tyr Leu Ser Ser 

100 



ACG TTC GGT GGA GGG ACC AAG CTG GAG ATC AAA 
Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 

105 110 



CGT 



( 2 ) : 6 

(i) SS^IJCD^® : 

(A) : 

(B) : 
(D) h ;H cr >?- : 



lUT ^ / 



(ii) &j^iomm : y^<i^n 

JKSV lie Gin Leu Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1 5 10 ■ 15 

ASP Are val Thr Met Ser Cys Lys Ser Ser Gin Ser Val Leu Tyr Ser 

20 25 30 

Ala Asn His Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys 

35 40 *5 



Ala Pro Lya Leu Leu lie Tyr Trp Ala 5er Thr Arg Glu Ser Gly Val 
50 55 60 

Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr 
65 70 75 80 

lie Ser Ser Leu Gin Pro Glu Asp lie Ala Thr Tyr Tyr Cys Hia Gla 

85 90 95 

Tyr Leu Ser Ser Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 

100 105 110 

Arg 

( 2 ) SE^ilS^ : 7 

(i) E?iJcD#m : ^^^^ 

(A) Se^lJ CDS S : 348JgS J* 

(B) : mm 

(C) m<0^ : 

(D) h u : iEIH^e 

(ix) Se^JjcDi^m : 

(A) ^m^a-rie^ : CDS 

(B) : 1. . 34B 

(xi) E?iJ : E^IJS^ 7 

CAS GTC CAG CTG GTC CAA TCA GGG GOT GAA GTC AAO AAA CCT GGO TCA 48 
Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Ly9 Lys Pro Oly Ser 
15 10 15 

TCA GTG AAO GTC TCC TGC AAO GCT TCT GGC TAG ACC TTT ACT AGC TAG 9€ 
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 

20 25 30 

TGG CTQ CAC TGG GTC AGG CAG GCA CCT GGA CAG GGT CTG GAA TOO ATT 144 

Trp Leu His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp lie 
35 40 45 

GGA TAC ATT AAT CCT AGG AAT GAT TAT ACT GAG TAC AAT CAG AAC TTC 192 

Gly Tyr lie Aan Pro Arg Asn Asp Tyr Thr Glu Tyr Asn Gin Asn Phe 
50 55 60 

AAG GAC AAG GCC ACA ATA ACT GCA GAC GAA TCC ACC AAT ACA GCC TAC 240 

Lys Asp Lys- Ala. Thr lie Thr Ala Asp Glu Ser Thr Asn Thr Ala Tyr 

65 70 75 80 



ATG GAG CTG AGC AGC CTG AGG TCT GAG GAC ACG GCA TTT TAT TTT TGT 288 
Met Glu Leu Ser Ser Leu Arg. Ser Glu Asp Thr Ala Phe Tyr Phe Cys 

8S 90 95 

GCA AGA AGG GAT ATT ACT ACG TTC TAC TGG GGC CAA GGC ACC ACG GTC 336 

Ala Arg Arg Asp lie Thr Thr Phe Tyr Trp Gly Gin Gly Thr Thr Val 

100 lOS 110 



ACC GTC TCC TCG 

Thr Val Ser Ser 
lis 



( 2 ) : 8 

(i) mno^wi : 



348 
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(A) E^lJOSS : 

(B) En^^ : 
(D) h a : 



116T ^ / 

r I y ^ 



(ii) E^iJcDg^ : ^ y ^^'f'S. 

(xi) mn : s 

Gin Val Gla Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 
1 5 10 IS 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyx Thr Phe Thr Ser Tyr 

20 25 30 



Leu Kis 
35 



Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu 

40 45 



Trp lie 



Gly Tyr He Asn Pro Arg Aan Aap Tyr Thr Glu Tyr Asa Gla Asa Phe 
50 55 60 

Lys Asp Lys Ala Thr He Thr Ala Asp Glu Ser Thr Asa Thr Ala Tyr 

65 70 75 80 



Met Glu Leu Ser 



Ser Leu 
85 



Ser Glu Asp Thr Ala Phe Tyr Phe Cys 

90 9S 



Ala Arg Arg Aap He Thr Thr Phe Tyr Trp Gly Gla Gly Thr Thr Val 

100 105 110 

Thr Val Ser Ser 
115 



( 2 ) EJiJS^ : 9 

(i) mno^m : 



(A) E?\ 

(B) E^i 



OS* : 
CDS : 



(D) h # o - : 



116T ; / 
r ; / BE 



(xi) : KJiJS-^ 9 

Gin Val Gin Lea Gla- Gla Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 
1 5 10 IS 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 

20 25 30 

Trp. Leu Elis Trp Val Arg Gla Ala Pro Gly Gin Gly Leu Glu Trp lie 

3S 40 45 

Gly Tyr lie Asa Pro Arg Asn Asp Tyr Thr Glu Tyr Asa Gla Asa Phe 
50 55 60 

Lys Asp Lys Ala Thr He Thr Ala Asp Glu Ser Thr Asa Thr Ala Tyr 
65 70 75 SO 

Met Glu Leu Ser Ser Leu Arg Ser Glu Aap Thr Ala Phe Tyr Phe Cys 

85 50 

Ala Arg Arg Asp He Thr Thr Phe Tyr Trp Gly Gla Gly Thr Thr Val 



100 

Thr val Ser Ser 
115 



105 
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» 



( 2 ) EJiJ§^ : 1 0 
{i) EfiJ©1f ia : 

(B) E?iJOM : mm 

(c) ^oisjt : -^m 

(D) h :U a : 



(xi) B£?iJ : e?'JS^ 1 0 
TATAATCATX CCTAGGATTA AT6TATCCAA TCCATTCCAS ACCCTQTCCA GCTeCCTGCC 60 
TGACCCAGT6 CAGCCAGTAO CTAGTAAAGG TGTAGCCAGA AGCCTTGCAG GAGACCTTCA 120 
CTSATQACCC ACGmCTTQ ACTTCAGCC 149 

( 2 ) E5lJi=^ : 1 1 
(i) E?lJO#m : 

(B) EJ'Joi : 

(C) ^0|i( : -*® 
(D> I- t: o : Sflt^ 



(xi) mn : 1 I 

CCCCAGTAGA ACGTAATATC CCTTGCACAA AAATAAAATS C C GTGTCCIC AGACCTCASG $0 
CTGCTCASCr CCATGTAGGC TGTATTGGT6 SATTCGTCTG CAGTTATTGT GOCCTTQTCC 120 

TZGAAGTTCT GATT 

( 2 ) EJlJS^ : 1 2 

(i) K?iJ©#^ : 

(A) E?IJ©S* : 38ffiS>Pj 

(B) E^iJOM : m 

(D) h B : iiri<^ 



(xi) E?ii : mnwrm 2 

CCASCTGCAGr CAATCAGGGG CXGAA6TCAA 6AAACCTQ 38 

< 2 ) EJlJS-t : 1 3 

(i) mnom^: 

(A) EJ^jOS* : 33mSJt 

(B) ®S : i^if 

(C) »OSS[ : -*l§ 



(xi) E?IJ : E^iJS-f 1 3 
AACTGGATCC TATAATCATT CCTAGGATTA ATO 

< 2 ) EJ'JS^ : 1 4 
(i) E?iJ©;^m : 
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(A) my\ 

(B) iBfi 



OS* : 

om : 



<c) m<^^ : 

(D) b i( a i^- 



49^ 



(xi) SBjy : E3FiJ#^ 1 4 

TAATCCTAGG AATCSAITATA CTGAGTACAA TCaSAACTTC AAGGACCAG 
( 2 ) E5lJ#^ : 1 5 



49 



(i> &n<o^m. : 

(A) E?ij0S* : 

(B) EyiJ©S : 

(c) mon^i 

(D) (• 4« B - : 



— 2jC ^ 



(xi) E^iJ : EJiJ§-^ 1 5 
SCASACCaTQ ACCQTGST6C CTTGQCCCCA 6TASAACGTA OTAA 



44 



( 2 ) E^IJI^ : 1 6 

(I) mn<^mw. : 

(A) CD g $ : 

(B) EJ'J OS : 

(C) fgOSS : 

(D) h # D i? - : 



(xi) S.n : E5"JS-^ 1 6 

CCTAGTGGAT GCCCAOTJVGA TCACCAaTTT ASGIGCTTTC C 



CTGGTTTCT GGTGGTACCil 



GGCCWUfraO TTCTTGTGRT TTSCACTGIA TAAAACACTT TGACXCiGACr TACRfiCXaiT 
AQTCACCCTA TCTCCAACAG 



( 2 ) E yij S ^ : 1 7 

(i) ffi5!lO#St : 

(A) I2?IJ<DS$ 

(B) OM : 

(C) «gOK : 

(D) h ;J? D S?- 



so 

120 
150 



(xi) E^iJ : E?iJ§# 1 7 

GACAAGCTTC AQCTGACCCA GTCTCCAICA TCTCTGA6CG CAICTGTTGa AG 

( 2 ) gB?iJt-t : 1 8 
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(A) E^lJOg* : 

(B) E?!! OM ; 

(C) «0|S : 

(D) h # B i^'- : 
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<xi) : 1 8 

A6ASAATC6C GAAGSSACXC CAGATTCCCT AGTGGATSCC CASTA 



( 2 ) E7lJ#-^ : 19 

(i) En(O^Wi : 

(A) KJ^iJ©S* : 

(B) E?'J : 

(C) m<Dtk. : 

(D) h ^ o •>'- : 



(xi) mn : £^ii#-^ 1 9 

GCACCTTGOT CCCTCCACCO AACGTCCACO AGGAOAGeiA TTGOTOACAA TAATATGTT6 
CAAT G TCTTC TGCTTOAAGX 6A0CT6A.TQ0 TQAAA6TAAA ATCTCTCCCA OATCOSCTCC 



( 2 ) EJlJ#^ : 2 0 

(i) s.n<^^m. : 

(A) EJiJOg* : 

(B) ge?ij CDiS : 

(C) ISOlfe : 

(D) h ^? D - : 



(xi) : £^J#-^ 2 0 



( 2 ) EJIJS^ : 2 1 



(i) E?']©^ 

(A) ffi^ijOftS : 

(B) E^iJOM : 

(C) fiOSi : 

(D) h 'fi o : 



(xi) E^ij : e3^J#-^ 2 1 



BACCGGCAGA. TCTGCACCTT GCSTCCCtCCA CCS 
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FIG. 4 A 



LL2VK 



GACATTCAGCTG&CCCAGTCTCCAXCATCTCTGGCTC 
CT6TAJU»CGACTGGG7aU»66TA6TAGAGACCGJU:J^^ 

OIQL TQSPSSLXVSAGB ^ V - 

ATGAGCTGXAAGTCCAGXCjyUUrKTTTTATA^ 

TACTCGACAirCAfiGXaUSTTTCACJUUU^TG^^ 

MSG llCSSQSVItYSAKHKKYLAi ^ 

TGGTACCAGCAGAAACCAGGGCAGTCICCIAAAC^^ 
121 — ^^^^^ + f 4- +— + 190 



CDR2 



181 ■ + + » +~ + 240 

CTTAGACCACACGGACTACCGAACTaTCCCTCCCCTACACCCTGTCTAAAATGAGAATGG 



|B S I GVP DRPTGSCSCTDPTLT- 



ATCAGCAGAGTACAAGTTGAAGACCTGGCAATrTAT^^ 

TAGTCGTCTCATGTTCAACTXCTGGACCGTTAAATAAXAACAGTGGTTAT^^ 

CDR3 

ISRVQVEDLAIYYC | H Q Y L S S| - 
TGGACGTTCGGTGGAGGGACCAAGCTGGAdATCAAACGT 



W T y| GGCTKL HIXR- 
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FIG. 4B 

LI-2VH 



CAGGTCCAGCTGCXGGAGTCAGGGGCTGAACTGIXIAAAA^ 

GTCCAGGTCGACGTCCTOIGTCCCCGACTTGACAGTTTTGGACCCCGGAGSCAC^ 

QVQLQSSGAELSKPGASVKM* 

TCCTGGAAGGCXTCTGGCTACACCSTOACTAGCTACTGGCTGC^ 

AGGACQXTCCGAAGACCGATGTGGAAATGATCGATGACCGACGTGACCTATTT^ 

CDRI 

SCKASGYTFT j S Y W L s| W I n Q "S. ^ 

CCTGGACAGGGTCTGGAATGGAirrGGATI^TTAAT^ 

GGACCTGTCCCAGACCTTACCTAACCTAXGTAATTAGGAXCCI^^ 

CI3R2 

P6QGLSWX6 |YXMgRKDYTEY| - 
AATCAGAACTTCAiUKACAAGGCCACATT^^ 

TTAGTCtTGAAGTTCCrrGXTCCGGXG7AACTGACG7CXGTT7AGGAGGXCGTG7CG^ 



N Q K P K D 



ATGCAACTGAGCAGCCTGACATCTCAGGACISCTGCAGTCTATTACTGT^^ 

241 ^ ^4 - - .,.,4^,,^- — 4— « <h 300 

TACGTTGACTCGTCGGACTGTAGACXCCTGAGACGTCAGATAATGACACGTTCTTCCCTA 



HQLS SI«TS£DSAVYYCAR 
ATTACiyu:GTTCTACirGGGGCCAAGGCACCACXCT^ 

TAATGATGCAAGATGACCCCGGTTCCGT6GTGAGAG7GTCAGAGGAGC 
CDR3 ^ 

WGQG TTLTVSS- 



K 0 



I T T r Y 
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FIG. 5A 



GACATTCAGCTGXCCCAGTCTCCATCATCTCTGAGCGCATCTGTTGGAGATAGGGTCACT 

1 -—-•,•^..4.^.-. + + 4- 4-—. 4- 6 0 

CTGTAAGTCGACTGGGTCAGAGGTAGTAGAGACTCGCGTAGACAACCTCTATCCCAGTGX 
DIQLTQSPSSLSASVGDBVT - 



ATGAGCTGTAAGXCCAGTCAAAGTGTTTTATACAGTGCAAATCACAAGAACTACTTGGCC 
€1 \^ 4- > 4- 4. 4- 120 

TACTCGACATTCAGGTCACTTTCACAAAATATCTCACGTTTAGTGTTCTTCATGAACCCG 

CDRl 



HS C KS SQSVLYSANHKKYLA 



TGGTACCAGCAGAAACCAGGGAAAGCACCTAAACTGCTGATCTACTGGGCATCCACTAGG 

121 + ♦ ^ + + 180 

ACCATGGTCGTCTTTGGTCCCtTTCGTGGATTTGACGACTAGATGACCCGTAGGTGATCC 

CDR2 



HYQQKPGKAPKLLIY Iw A S T R i - 



GAATCTGGTGTCCCTTCGCGATTCTCTGGCAGCGGATCTGGGACAGATtTTACTTTCACC 

181 ~~ .^.-^^-^ —4— 4- 24 0 

CTTAGACCACAGGGAAGCGCTAAGAGACCGTCGCCTAGACCCTGTCTAAAATGAAAGTGG 



E S \ GVPSRFSGSGSGTOFTFT - 



ATCAGCICTCTTCAACCAGAAGACATTGCAACATATTATTGTCACCAATACCTCTCCTCG 

241 + 4- * ♦ 4- ^ 30 0 

TAGTCGAGAGAAGTTGGTCTTCTGTAACGTTGTATTU^TAACAGTGGTTATGGAGAGGAGC 

CDK3 

ISSLQPEDIATYYC jB Q Y L S S 1 - 



TGGACGTTCGGTGGAGGGACCAAGCTGGAGATCAAACGT 

301 + + ^ 

ACCTGCAAGCCACCTCCCTGGTTCGACCTCTAGTTTGCA 

W T Fl GGGTKLEIJ^R 
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FIG. 5B 



CAG6XCCIIGCTC;6TCCIVAXCAGGGGC7GAAGTCAAG1UUVCCTGGGTC\TC31GTGAAGG 
I + + + — ~~ — + + 60 

GTCCAGGTCGACCAGGTTAGTCCCCGXCTTCAGTTCTTTGGACCCAGTAGTCACTTCCAG 
QVQLVQSGAEVKXPGSSVKV - 



XCCTGCAAGGCTTCTGGCTACACCTTTACTAGCTACTGGCTGCACTGGGTCAGGCAGGCA 

AGGACGTTCCGAAGACCGATGTGGAAATGATCGATGACCGACGtGACCCAGTCCGTCCGT 

CDRl 

SCKASGYTP T ' 



S Y W L H 



W V R Q A - 



CCXGGACAGGGTCTGGAATGGA7XGGATACAT7AATCCTAGGAATGATTATAC7GAGTAC 

GGILCCTGXCCCXGI^CTTACCTAXCCTATGTAXTTAGGATCCTTACT 

C0R2 

PGQGLEWIG ' 



YIKPRHDYTEY 



AATCAGAXCTTCAAGGXCAAGGCCACAATAACTGCAGACGAATCCACC»ATACAG 
TTAGTCTTGAAGTTCCTGTTCCGGTGTTATPGACGTCTGCTTAGGTGGTTATGTCGGATG 



N Q H F K D 



KATITADESTNTAY 



ATGGAGCTGAGCAGCCTGAGGTCTGAGGACACGGCATTTTATTTTTCTGCAAGAAGGGAT 

241 + + + + ^ + 300 

TACCTCGACTCGTCGGACTCCAGACTCCTGTGCCGTAAAATAAAAACACGTTCTTCCCTA 



HE L. S SLRS EDTAPYFCAR 

AXTACTAC6TTCTACTGGGGCCAAGGCACCACGGTCACCGTCTCCTCG 
301 — — •4-— — 34 8 

TAATGATGCAAGATGACCCCGGTTCCGTGGTGCCAGTGGCAGAGGAGC 
C0R3 

' WGQGTTVTVSS - 
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